(Received for publication, April 11, 1953) There are many bacteriological studies on halotolerant and halo philic bacteria (1, Natotal=Nas +Nap Cltotal =Cls +Cl Nas, Cls: mg. of NaCl corresponding to Na and Cl in the supernatant, respectively, Nap, Clp: mg. of NaCl corresponding to the total amount of Na and Cl in the pre cipitate, respectively, NaCls: NaCl% in the supernatant, WD: mg. of water contained in the precipitate.
It must be mentioned that it is only for the sake of convenience that "intracellular salt concentration" was estimated as NaCl .
It may be concluded from Table II that: (i) Intracellular salt concentration decreases with that in the medium; (ii) In our experimental conditions, the amount of intra- terms of NaCl when cultured in a medium containing 10 per cent NaCl and washed with 10per cent saline , and that a maximum existed when the O2-uptake for various substrates was plotted against the NaCl con centration of the medium . These facts suggested that the enzyme protein of this microrganism could be characterized from its behavior towards the salt concentration of the medium .
We therefore investigated the effect of the salt on some cell-free enzymes (Fig. 2) . So far as our experiments were concerned , no enzyme f or which an optimal salt concentration existed could be found . Robin son et al (9) have also indicated the difference between the optimal salt concentration for denitrification by living cells and by cell-free "nit ritase".
Though enzymes with a characteristic behavior could not be found in the present case, the existence of such an enzyme is not to be excluded. FIG •
Bested the osmotic pressure to be the essential factor controlling the O2 -uptake; hence , the electrolyte was replaced by a non-electrolyte, glucose, (Fig. 4) . In this case also we plotted the abscissa against isotonic NaCl concentration in place of glucose concentration. In the experi ment with glucose only, the maximum of O2-uptake was found at about 5percent as NaCl, though the activity was supressed generally. When we strengthened the osmotic pressure by adding glucose in 2per cent NaCl, the maximum at about 5per cent was clearly observed. This observation supported the view mentioned in the beginning of this sec tion.
FIG. 4. The effects of glucose.
Abscissa is plotted against isotonic NaCl concentration. The following phenomenon supported this assumption: O2-uptake of the cell suspension which was exposed to ultrasonic vibration decreased with increasing NaCl concentration of medium in a straightforward manner (Fig. 6) . 
DISCUSSION
When we began to investigate the halotolerancy of Bacillus pumilus var., we at first faced a question as to whether this organism had an abnormally high salt concentration in the cells or not. Robinson et al. (9) reported that the salt concentration was considerably less than that of the medium in which they were growing. Our estimation of Na amount in the cells indicates that the intracellular Na concentration may reach a value of 8per cent calculated in terms of NaCl, although it is usually less than that of the medium in which they are growing and varies with culturing conditions and the salt concentration of the suspension; on the other hand, Cl estimation gave a low value for intracellular Cl concentration. From these facts we consider that sodium presumably exists in high concentrations in the cells in forms other than NaCl. This point remains to be solved. The bacteria have a maximum for the O2-uptake against the salt concentration of the medium, and these observations suggest the possibility that the enzyme protein of this organism could be characteristic in respect to its behaviour towards the ionic strength, i.e. optimum salt concentration for enzyme activity might appear at rather higher ionic strengths. Our results (catalase, phosphatase and proteinase) as well as that of Robin son's "nitritase", were not consistent with this view. The appearance of maximum in such biological activities of the living cells in respect to salt concentration is not found in most cell-free enzymes. The interpretation proposed by Robinson that some intracellu lar energy mechanism maintains the difference between internal and external salt concentration in halophiles can not entirely be accepted in our case, since the oxygen uptake shows a maximum when there is little difference between the intracellular and surrounding Na con centrations.
Moreover, the following observations have been made: 1) In the resting cells the intracellular Na is rather in a "bound" state. Nevertheless, due to water diffusion into and out of the cells, the concentration varies with the change in salt concentration of the medium;
2) The maximum of O2-uptake seems to be directed mainly by osmotic pressure, no matter whether an electrolyte or a nonelectrolyte is responsible for it;
3) The salt concentration of the culture medium affects the Na amount in the cells and the position of maximum O2-uptake.
We assume that the water content in the cells, which is determined by the intracellular Na amount and NaCI concentration in the medium, affects the organization in the living cells and consequently the ap pearance of the O2-uptake-salt concentration curve. SUMMARY 1. We have estimated the amount of Na and Cl in the cells of an halotolerant bacterium, Bacillus purnilus var. The Na concentration depends on several factors and may reach a considerably higher value. It may be considered that there is little chlorine in the cells.
2. In resting cells, the intracellular Na amount is rather constant but when the NaCl concentration in the medium changes, the intracel lular Na concentration varies with water diffusion into or out of the cells.
3. The O2-uptake of this microrganism has a maximum in re spect to the Nab concentration of the medium. 
